A curious case of intravenous cannula
Sir,
We discuss a case where a small manufacturing defect may have lead to significant blood loss in a minor surgery, but catastrophe was averted.
In the case being discussed, the reverse flow of blood was seen emanating from the injection port of the intravenous (IV) cannula [ Figure 1 ]. Flow reversal has been observed from the Luer Lock of IV cannula, but not from the injection port. First, measurement of noninvasive blood pressure monitoring in the same limb was excluded, followed by exclusion of arterial cannulation and arteriovenous fistula, with the use of ultrasonography and arterial blood gas analysis. This lead us to suspect that that there may be a manufacturing defect in the IV cannula. [1, 2] It was thought that the valve in place has been displaced and rendered ineffective while pushing drug through the injection port. To enable the maintenance of IV hydration intraoperatively, it was thought to be prudent to remove the present IV cannula, after cannulating another vein. However on connecting the IV infusion set to the second cannula, blood again started flowing from the injection port. Now a new IV infusion set was used to connect the IV maintenance fluid to the cannula, so as to exclude a defective IV set. On careful examination, it was observed that the connector of the first IV infusion set had been joined in a reverse manner at the end of the IV infusion set [ Figure 2 ]. This lead to increased length of the connector, which when inserted into the IV cannula displaced the valve inside the injection port, leading to loss of IV fluid and blood. None of the other IV infusion sets was found to be defective.
Medical devices are manufactured under strict vigilance, with stringent guidelines laid down by the International Organization of Standardization. Similarly, IV infusion sets are also covered by the same, under ISO 8536-4 guidelines. [3] IV infusion sets have to fulfil various physical, chemical and biological requirements before being labelled as ISO-standardised. Despite best efforts, some defects such as leakage, breakage and variable flow may still be encountered and their onus lies on the user, hence the need for constant vigilance.
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Bilateral diaphragmatic palsy in a parturient is a rare condition and increases the peri-operative pulmonary complications. [1, 2] A 27-year-old female (G 2 P 2 L 1 ) of term gestation presented with dyspnoea and orthopnoea for a month. She had history of anterior mediastinal mass excision 4 years back following which she had bilateral diaphragmatic palsy and was managed conservatively. At her latest hospitalisation, her respiratory rate was 38/min with accessory muscle usage and increased to 46/min when she lay supine, with SpO 2 dropping to 90% while breathing room air. Chest auscultation revealed decreased bilateral basal air entry. Chest X-ray (CXR) with abdominal shield showed bilateral elevated hemi-diaphragm [ Figure 1 ]. M-mode lung ultrasonography (USG) revealed restricted diaphragmatic movement with diaphragmatic excursion of 1.5 cm on both the sides in anterior axillary line. She was posted for emergency Caesarean delivery and transferred to operating room with oxygen supplementation in sitting posture. She was pre-oxygenated for 5 min in semi-recumbent position and intubated by rapid sequence induction in rapid airway management position (RAMP). Positive pressure ventilation was initiated with tidal volume of 350 mL, respiratory rate of 20-25/min and I: E ratio of 1:2 to maintain end-tidal CO 2 between 30 and 35 mm Hg. Baseline peak airway pressure and plateau pressure were 35 and 25 mm Hg, respectively. Anaesthesia was maintained with 100% oxygen and sevoflurane (MAC 1%) till baby delivery after which Inj. midazolam (1 mg) and Inj. fentanyl (100 µg) were administered and MAC was maintained upto 0.7% with air and oxygen mixture (FiO 2 = 60%). Inj. oxytocin 10 U was administered for the prevention of intrapartum haemorrhage. Patient was transferred to critical care unit for elective post-operative ventilation. M-mode lung USG at the anterior axillary line in the spontaneous mode of ventilation after 8 h of surgery showed bilateral diaphragmatic excursion of 1.7 cm suggestive of bilateral diaphragmatic palsy. Her blood gas analysis revealed PO 2 /FiO 2 ratio of 208. Epidural catheter was placed at L1-L2 level and a bupivacaine 0.125% infusion was commenced. The trachea was extubated after 4 h of spontaneous breathing trial. She received non-invasive ventilation (NIV) CPAP (8 cm of H 2 O) with FiO 2 -21%. She was weaned off from NIV over 2 days and advised to do incentive spirometry with oxygen prongs.
Bilateral diaphragmatic palsy results in difficulty in weaning the patients from ventilator. [1, 3] Conservative management such as incentive spirometry and chest physiotherapy improves pulmonary function. Plication surgery is indicated for symptomatic patients not responding to conservative management.
[4] Paradoxical movement in fluoroscopy and lung USG helps us in establishing the diagnosis. [3, 4] Bilateral diaphragmatic palsy reduces the forced vital capacity and expiratory reserve volume in erect posture and then decreases
